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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve color 
characteristics at all times for both of the time of 
reflection display and the time of transmission display in 
a semi-transmission/reflection type liquid crystal device. 
SOLUTION: The liquid crystal device 1 is provided with a 
color filter 1 1 formed on one 3a of a pair of substrates 3a 
and 3b clamping liquid crystal L. The color filter 1 1 is 
provided with a sectioning material 14 sectioning the 
surface of a base material 8a into a plurality of areas, a 
light reflection film 16 formed inside the section areas, 
and a color pixel 17 and a protective film 9 formed on the 
light reflection film. The light reflection film 16 has a 
significant difference in film thickness within the section 
and a light high transmission area where light 
transmissivity is 50% or below is formed in a light reflection film part formed thinner than 
reference film thickness. Corresponding to the light high transmission area, by thickening the 
color pixel 17, the color characteristics at the time of the transmission display are improved, 
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bright display at the time of the reflection display is made possible, and the semi- 
transmission/reflection type liquid crystal device for which the color characteristics for both of 
the transmission display and the reflection display is obtained. 
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[0 04 3] ^21^8 b ©*HWaffi«:«ffl*« 1 9 b 
3Mttfl»CcJ:or*»Sn*. C<DfH*«l 9btt* * 
<0«36«l3^a» 1 SS3 a {$]©<§*« 1 9 a (D<@3Efiiifc:*t 

[0 04 4] EUCCfcOT, ^21S3 b±0^>f>SB 
,$§12 ltt^-;I/»44«iL*J:5CclBK3tiSC<!:«cj: 

o«aiittffi i C6 b<r>mt)'^y\ rft*>ftiti**f- 

CCVtt&RShi. ttAKttffl I C6 btt. 

[0 04 5] HlCcfc^r, »lH6 3at3S:t)%H» 

1 S&3 a £ 2 4 <h % ^<Dal3fcf* 
2 4 CD~ffliJffir^>^3femiA^p 2 4a CCfcfjfi] UTie^S 
hfcffltt, m«31iO»*®<hbT<DLED2 6<b* 

2CCffiL/c3femt*M2 4 b#>6ffittKffi»LT«ft^* 
[0 04 6 ] 02^CfcC^r, ^Iit3a412lfi3 

(Twisted Nematic) ?SS^ s ffl^^6tT.€> 0 

[0047] *mm&mtcffizm&m& 1 tt«±<o * 9 
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L^afiufcg. jtizmmi 6-ckhu iw a L^ 

[0048] ffe^. aifiMjfoHiSgi L/TSfg-T-Siiltr 
K«. .«S7§«sWSLED2 6*iMl. *© 
*#2g##2 4©3fcHfc&*S2 4 a#><E>&9j&£*i. 3 
e>CC7fcafl*3B2 4b*e>¥ffirtT^(Cffi!*3tt. *© 
UJ#t*#:fc£*f M 1 6 KffJfiS; L fc3tlSj^i^^ 1 8 £ 3 10 

[0049] m.mmmmRifmmm»m<D^-rin(om-& 

■S^2^gl 2 bi©P^-f -,^>^3p?T2 2©;W 

ffltUWcj:!). jB»L«:«ie3tifc**OTS*i. C© 
^33:3fe#iB3£« 1 9 b (ClUiiU C©M6 1 9 b £ii 

C©££. *7-7^Wl 1©H©R, 20 

g. B©i>rn%aofc5ttofe*aiR-r*a»«:<fco-c# 

[0 050] *S(SMflB*Ctt. H5(a)-(c)KS 
©r. R«a*i«tt:«55SiXO©J:5K:eife*i 6 ©ft 

/MSJ5a^©««*ffi«L-rjija-r43t«c«fc o-c*^- 

a^3&*fftoti. 3Bl*^^«:««aiX 1 © J: ^ cc 
1 7 ©*/MU*Sftg0f-«aa J: -oXti 

■y—Bkrjk&lfiotlZ). 30 

[ o o 5 i ] c©<t *> (c aasi7ja$K«a*£5S 1 7 © 
ft^^jfSB^* 1 aaja-r4^«:j:-5r^*^T*>ti. 
s»«sy*(cww»c!)»i,»a5»*ttaaja-rtt*>% 2 b 

aja^S:7Bcj:oT^#m>ftSC£&cfr&©-c l s 
S*a*B# £ j§M^B# i ©m-cji&wejiw* ««* 0 < 

<I¥L<t*£B£-*-S) . -£©:ftKS=fMl 6«05 (a) 
&t>'05 (c) tc*-TJ:^«:. 1 4JCj:t>T|Eia 40 

3 ti hmH&P4M#* 0 ±*s ») . S2Sil©ey?*Jft < 

ft*«ric*4. a^r. 2««»Btt©,t:9Kc©jBia 
»e*ftei,r#gl«li 6 {cst?SSBa®« l 8«Rtt*i 

[0052] 3 #HJBB!I§-C«:. 05 ( a ) ~ 
(c) {CTSTJrSCc. 1 4 (cj;->r £»©fi*Jg 

Msn/c *ot. i 6 oftmm&mm 1 8 so 
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K^fiSSiirt,^. C©Se£«CJ:D. Sjaa^B#«cfe*£ 

[00531 S6B. H5K^Lfc3tJSSja8l«l 8© 
¥ffiJI^*i^TSfc«!>©^©^*BHI!*5fc*© 

0-c**„ «t. cncco^r^-r-s. ssussbss 
©j^ct. /o? 1 4tcj:- 3 rEa$ns«i^i*j«c-( r > 

WC— JScttSittRfcttt*. «*.«. 05 (a)&CF 
15 (c) «ciS-rj:^{C. iU»«-rtt*>%K-A«K« 

1 6©J?3*«FffirtTW— {CfcSiteqj. 
■JfcKMBl 6©J*3#£ttflT0J:9&&<tt£9S&(C 

»js-r **sw« i 6 cE}«w£^(cxBemm 1 8 £ 
mmtm t ©m©&3i** «t o -m±^— cc r # s . 

[0 0 54] C©«fc5K#£8*Ml 6KSW*:ifciS2ja 

«mt 1 8 <DmK*itm\m i 6 ©»s otjesw 
^fsci^t**. jifuwcHiirtia. 06 

(a) CC^-Ti^OC^JSW^l 6CCg&£RO£Jlt»fO 
■C36SWBI1 83*»6©S«*R 1**^9 3 OCCAo-C 
JHBU *©»««*?** x:7W«Sf©flra«e«s^tv 
tf. 06 (b) (c«tSCttJC5Vri5«:*5»ill 6©J» 
SCac^CCJED-CT^lSFJ&SilS-CtS. C©^F#SSF 
«. lr*b«:3fcK3*JS 1 6©5l£5tJ^©ISSiS%^-r*>© 

tt^e-hs. .tot. ^*ttF©*©*a©i-3*si 
«ur*©^»«F cc^to-tt-c*si#« i 6 icyemmm 

[0055] «±(ci»b^ ufca^©7feigajg?i^ 
i8ccwo-c«. -e©7feKajaMJi^ ; &5-4 5%. a 

*U<«3 0%UiW(M-$Z>. CCt, 3feSjSjaM^*<t 
«. 1 4«cJ:-5-CEHSti-5««©ffiSI, -Tttto 

%<i^©e^ 1 7©jpmiwaiiaiK«r ***aa« 

[0056] *i!5aM«l|S^* :! ±i2ffiHF , 9r*n« > JS 
£f» -5 C i *i-C * S . ^igaiaMl^*5±ia®H©±E 

[0057] (ma&m<om&-jmw9effim mi 

it. HlK*Lfc«a»Bl©tWDStt©— 
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6 <D-&<DJMWm lS£3a Silt* «J . 

ISP 1 1 ~ISP 1 4©-&©IS#Jg2g&3 b 4 

xaaua*. -e-n-en^aetctTtons. ft**. *n 

iSJBSrcti. 1 1 Ifi 3 a RCfl 2 1S3 b Bi 1 
tt$£<Di><DWm.mtCfcl$L2 ft •5©-C«/i<. 08 
(a) Rtf (b) «CiS-J-J:5ic. S?Ua«3a©«&ffi 
#©*# ZZm?Zm 1 ^1f-S«3 3 aRtf!fr2Sfi 
3 b ©&&<!#©*# <***nr*J&2 -elf-««3 3 b 
£0)&U ^e<JK:-en6<D-7-!f-«S3 3 aM3 3 10 
b^^JBfrSCiCCiO. <I*©SSlg«3a;Rt>'Jfl2 

[0 05 8] 17Kfcl>T, St*. Sfilg&BJftSISK: 

fKJ:,tM3tlfc^iI©S 1 -7tf-S«3 8 a 

(sio ( a ) #jrd omm^m^^^ 2 ©atwi# 

1 1 ZBtiLl, (ISP 1 ) . 3 6fc. 7 
* h 'jv^7^-Sf%ffli>r^i^ii 2 a=&^sS 
T£ (ISP2) . 

[0059] a©_Bct&fiJ. EPJSPP 20 

KJ:o-CEr6]Jil 3 a^fSL (ISP3) . $6(C-€- 

©lei^ia i 3 aK:*fL/rEi^Ma. Piiii? ev^a 
^SfeTcifcifa^wfij^iieifij^^-re (isp 

4*&mih^*frm&<omm%iicimx.i l ci&i$.L (isp 

5) . jeWCKB*©^^- * 2 7£#lfc-fS 
(ISP 6 ) . fcLUc «fc 0 . WML** » 2 ©Ifl 1 S« 3 
a Jb©'<**'< * - > Sr&SlI^Wr SAffiflt©-^- 
IlIS33a (0 8 (a)#l) 

[0060] y.±om i ss^bkis t ttjsijK. m 2 s 30 
«S£j$IS (0 7 ©ISP 1 1 -isp 1 4) *j©rr 

v*l?KJ:oTff$j£3n;fc*Hii©J?l27lf-gt*3 8 
b (08 (b) #BS) *Etl. 03CC^-r5W>lS^ 
2 1MX-{^> ^SfrF 2 2 ;l/ 2 ©«£icll 

9t. -e©^2vif-SM3 8 b©^ffi(C^(iS0 (ISP 
11). S6«C. K7htt©f21Sl2bt7*h'J 

(ISP 12). 

[006 1 ] ^fiJ. EPJgiJi?te«fc ^^ffirfi]^ 1 3 b 40 
(@2#I) WBl8.3ft (ISP 13). S65C^©fi2 

isiMi 3 b(c*toti2isj#ig. wz-tt^xxffem&m 
2ftxm&v>m%mfa&ik)tot>ftz> (isp 1 4) „ « 

±(CJ;«3. ?&H^*.0<2©Sfl2g«3 b±©^**/<dr 

->zm&®ftm-rttwm<Dm2-7"f-m&3 3 b# 

[0 06 2] «±{Cj:»)^:ffia©^l-7lf-S«3 3a 
RO'^2 -v!f-S«3 3 bAiMSnfcg. **l6©v 
1f-SS ; S:->-JH5t4*ra{c^-Cr7'(^> K "Tft 
fc^&g^fotf LfciTS^KteD^rto-tf* (ISP 2 SO 
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1) . ChKiD. SS^*^aS!t<l^©''<*^SB7>* 

^ -cc » x j&n*i#f A 3 ft r t > ft c > #3©^©; < * 

[0063] #4C. 3^SL/c^©^"*JU^*5r^'U^ 

-rftto^^Kcr. §ffi^^jugu^©v-jW4 
(«^AffiiD4 a (0 1 #s§) vftu^mm-rzvi 

(ISP 2 2) . -£©&. &&LtcmgkS.Am&in4 a 

£surs«ii>'<*ju^©rta5K?&!iL£&Au $ 

e»K&f£ll&ABlgaP4 a t«||SKJ:otlt±t4 
(ISP 2 3) . 

[0064] ffl^©«SaAffiS«. «it«. 8t§§S 
©*K:«SII.£S?@U ^©^B^tfasufc^gggi 

>j*-Z*mEEtcffl18!.-rZCtlc<i;r>r:tf£>ftz>. C© 
^^©rtSlHilt^tKagft©-^ AmJBEtCfco 

xmmzftzmikwmgk&Amfflnzmux'ii-JWPi 

D «C «a$H* s tt#ir -5 ©-C . SJI&A*aSl?£©?§flB-t£^ 
*;MiISP2 4te.is<.>xmHl!m*&»Z. 
[0065] *©&. jg B a B aAR^^*^fc>-ofcS© 

ft*>*>gj»r*yi*ss-r c i«ict 9 . m&m<z>m§k>**)i> 

?rl<7«:^i]Uit (ISP2 5) . OLXftWlZftfc 

mi<Dmik^*}\'2< l C)tiLxm 1 K^-ri^tc /gsig 

Sftffi I C6 aRO'6 b^H^L/. $6CC. M^g7* 

A^^^iltgffS (ISP 2 6). 3 

II Ifi3 a ©JWMIKiBM 1 9 a 5:^1 L, 12 

s«3 bommmicmjemi 9 b^^s-rs (isp 
27). Cfticj:*). mnt?z^u%m.\ifi%i8& 

[0 06 6] 07©^lS^R5EISiC*it-tS^7-7 
-* * f JKfiRIS P 1 *W*B«:BWI-r*it* -A^a or* 

[0 06 7] 198*7-7^^1 lWM^ffi^I 

SfBKSswKi^o-rt^. s-r. *'^x. 

3fett©ftl,»«}fl§1vt^«Cj:-5-r-'N->i' 1 4?r^EnB^fpl* 

6mrtST-«^-*->cc^-r-5 (isp3 d . 

* - ><DfcFX<DB& 2 8 «t!£S«M 1 6 . *s J: 

^ &imi 7&Bi&2ftz>®M, 
mmx&z. 

[0 06 8] C©^*>* 1 4(Cj:o-CfM3nS<i^© 

mt> o Mmx i o o vmm&ic&mzftz* 

^©^^ffi. 0dx.«xf>a- h^*ffl^-CBf^©ii 
$r— mtz.Bi8.Lx. 3 6«csis:©/^-->^^ 
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/ssn*. 

[0 06 9 ] -ecDg, IgP3 2CC4st^r, >O^U 
K<£^TEiS2nfc&^Ftyt>f >*^* ^ F££ffiO 

F^? K5 2CCj:orvlf-S«3 8 aO^I^l 
ft#e>. */>*^* ? F^ y K5 2tCg^/c-/X;l/5 7 

LTv1f-Stf3 8aJiCCttS;*-t*£,, -eor-e<D^ 10 
Wx.tf2 0 0U 3 0#-6 0»gg<D«ecMffiK:<fcO 

[0 07 0] -e<D^. XfIP3 3&t*$t>T. a'>^14 

TR, G. B<Dfe£5ptl 7*JKj«r*. AftlftKte* 5fc 
JgfiRl 6 I5«K:LT. ^^K52Wotv 

1f-®W3 8 a(Dii^Sl^:^6, ^yF5 2CCK 
ttfc -/X;U 5 7 a>6&*£*W*4M 7 £0 4 (Dl^rti^CC 

S<hUrttaiL/rvlf--S»3 8a±(D^J^Ml 6 20 

fficc<fcoeste«ttf4M7*H{fci/rate3Ri iz&f&t 

2>. C<DftB*fcSfil&JRl 7R. 17G. l TBCfiJC 
[0 07 1 ] -e<D^ XiP3 4 0CiJC^, 1 4 

jkdsst 7 o i j: o % mmm<D$m]&tfnM s z 

STU ^1f-»»3 8a*a5iSlsBg, Wx^lOOO 30 

^ir-sw3 8 a±cc^)-K:««-r5o fir, mmm 
mx&mftmmmmic j: o «s£tttHM 8 m t ur s 

[007 2] ftfc\ MKf^ISP 3 2 CCtett* 

F**S~Cte. 1 4KJ;oTJ&l5E3*i£ 

M^f&^tfc^O^T^ -y F 5 2 © 1 M<D£2E$8f&*P 

[007 3]-^ ai6«JBJiJtXSP3 3«:*J»5-f> 
^^x-;h«t(t fe*£Jftl7<DR, G, BSfeCi 40 

&c^? K5 2©^*»oiiurais«*jKfisrs^. 

lo©^-; F5 2(CR. G. B3fe(D^X;b 
*»«L/r*5C»"C 1 @<D^SCCj:orR. G, B3M 

mmc&f&-? z> c t 

[0074] *S«flUBJ5SXeP 3 2 r«lr>&^ 7 F5 
2 ifife*MIIP 3 3 -CfflC^^ ^ K5 2»H— <D 

c>u -en-en £SMicD>r F^a 
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[0075] ft*. 7feSS4M»^XSP 3 2R^f 
J&&XIIP3 3fc:fctt£-r>*^* ^ F^? F5 2 CC <fc 

5 7 £-7lf-fit*3 8 aOHSite^DJ^K&^T 
-/X;i^J*»j3EU 1 @<Dj£»c<l:oTvtf-S«3 8 
. a ©*B^3l^*«l«ttM 6 ^>fe^f1#lM 7 
*jJ6rffi*>. ^1f-«»3 8a(D— 2<fcO*>JSl>fiS©>' 
XjUWMtr*^* K5 2CCHLT-f >**ttfflT£fc 

OiIOT?T5C<tKcfcoTvif-g#3 8 a<**£fflOC-f 
[0 07 6] *fe % ««BBB«I«P3 4«:HLTB:, 

^*9±«cis— ft«wrsaiir***ttr**itf <fc 

[0 077]il0(l S9(7)7fe^^iSX^P3 2 

Rof&^*»fiRxgp 3 3 *mm?ztc#><Dgmo>— m 

C0^>^^x-vhgI46 «*SftM»^X«fe^^ 
ttfit-f>i'©ilHl4l/t. ^tf-SW3 8a (08 

(a) ±cDSS«MiS3 art©BrSa»CC-ifl:ffiO 

r 5 # h tctb<D$ZBX $> □ 

[0 0 7 8 ] Ml OKIfcHT, ^>*^**F^@4 6 
-^^ F5 2*ffl*./c^* F^-f F5 6<h. •^•y F 

5 2 <Dtta*»iispr 4^ sr Fa»»wa«»4 it.-?*? 

-S1*3 8 a<Z>{UE«fH»T«S«{ill«l«SS4 8 
<b, F5 2*vtf-S»3 8 aCC*fur^36»ft 
S^S**«ig«*l«4 9i, ^^F5 2^vif-SW 

3 8 a cc*t bxmitmm z#z> mfc£m$h%kw. 5 1 

<b. vif-»W3 8 a*-r>^^*^ FS6K46F*3<D»f 

je©fana«^«i&r *»««i&*aB 5 3 <t , ^ it >f 

gg5 4i^Wn, 
[0 079 1 ^7 F{4a$U©^S4 7 , S«lia*»JfflJ^ 

icD^a«-<-x3 9<D±cc^asn€>o -en 

6O*KaB£*5cjS0r 3 4 CC J: o rSt>ti 
[ 0 0 8 0 ] *>> v F 5 2 t^^^S 1 2 CC^T J: ^ 

«c % *3ifl0BJBr»6fi©^^ F*a5 5 0i. -en 

^E>CD^^ F»5 0*3fe^TT3d*-T*3a»*ail/"C<D* 
jySSiWfi. +^U^^5 5«, FSP 

5 o*^"r^*ffia«:^^ f»5 o<to ^>oa#i> 
^Tft*>feiaa**o. f»5 o»fti6o^o 
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FSB5 0(D(ig^iE5i«:^6ti^^CC«. <fSJM&» 
*£#©£8H>£C<!:ft<. mfcSEEAK^oT'v.? FS 

[008 1 ]^?F950tt, H12 ( b ) KtSTJ: 9 
«c. lH»©^XiU5 7*5iJtt«:afe^*ci«:j:or»j5S 
$n/c/XJ^|5 8?:Wt^ yX;l/5 7Q&«tfdx.tf 

18 0<1"C^>0. /X;b5 7(D7a:S«Wx«2 8 umX 
£>9. ^X;U5 7R|OyXjUtf7 *ttMx.«l 4 l Mm 10 
t^,0l2 (a) «:^-C?ffXtt'/>^i7F 
F5 2<D£j£»5Ffi!*fl*U f^Yttgrjj£2:frft£ 

[008 21 ^7 K5 2«X^^?f^i6T^>CiCC 

FSP 5 0 rtOS^CD -/ X;U 5 7 6iItRfft St ttmT * C 
<L «c Jt 0 % vtf-W# 3 8a ©Bf3£ttH«:*S««« 

«*WY^»f3aEJBI. «iL«-/Xil/5tJ5 8©15»J»© 20 
L o x»*0)W««ctwlWrf £ c £cc<fc 5 . 

C0 08 3] ft'v* F«5 0©yX;l/?ij5 8«. 

»5 0<Z>IH»Dtt, »0^9— ? F«5 0flD**i 
**i«:fl|-r*«aSffi«O^XjU5 7H±IH©E»WH* 
<D-^? FW5 0rt<DyX;U5»J5 8(DfiSL0K3fO< ft 
SJ^KSKESft*. -/XjWW5 8K|irr£C(DJ:5fc 30 
Htt^^x? h^s, F5 2CCPrr&X«ft4>±jt 

[0084] ffl*<D^? FSS5 0« v MAtf* Bl 1 4 

(a) affHi 4(b) «c*rrt«M(ia*wr*. jut 

Wfctt, ^^F»5 0«, M*«*^>U*»<D-'XjI/ 

*E(r^**rsa*©ftw»tt6 2i*wr*. -/x 40 

JU^U- h 5 9 <tiil&fe6 1 i(DIH«C», i±mSmG 2 
K J: o X «Bl<0 J > *M 6 3 <t an 0 6 4 & MftSS ft 
*. tB»O^>^*6 3i«n0 6 4iiaaB6 8*^ 

[0 08 5] Jii&S6 l<Dmffit f a*J>?m&sZ6 6& 
J&SStl. CCD^>^fl»&?t8 8«C^>^«^«6 7 

3ws«sti4. c©-r>^ea&«iB6 7tt*s»«tts. 
MX»afcaiw»M*Y>^flttft^6 6^fittft"r*. « 

3 66CfflK6 8*ffloT>r>^6 3K3HB 50 
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6«f&3ft5fc<3DttR. G. B©l»WlSr*0, 
[0086] ft*h fe^tmMiiR. G. BOSfefe 

x.«. a* Ah Cr<Z>4>fc< ifc 1 o*^rJBSEr#. 

t^ot, MX. 12. TfViiWm* xtf+fflMDL tf'J 
-f 5 F3R»B8X«7 ^ *fc«IH<Dd>a < £ & 1 

«4cps-5 0cps{C^$tl^ cnit 4c p 

s 7mxKffim&&i&&& xnm&tKtcj&i&-3r & c t a* 
mu<a^cisa f 5 o c p szmx-zmstmsxji, 

5 7 6 - <£M £ R± tti T £ C <b # It L < ft & ^ h X $> 
[0087 ] /Xil/T'l/- F5 QCCtt. -f>^S63* 

r*fc«><Dyxjb5 73&s»we>tirti5. 

CCD^>^ttlEEf*6 9«. 114 (b)CCTnTcfc 

^cc, iim^T-7 ltwccn^t^- »©«S7 

2aR»7 2bt*«. BE**^- 7 1 »«« 7 2 a a 

»MXtte^»*«4M3WS«D 6 4^6ffiSS6 8 «o 

[0088] #CC. 1 ^<Da«*«l*^* 

»EWR^7 1 <h^tt«6 1 ««CCtc<D^K-vR 

a. cn^cko. ^>^S6 3fe7Eoaw4cR4fc«>^ 

>^S6 3<Drt^*53feJSS*^«**MX«^S«» 
M<DEft#Lb#U ^X;U5 7*>6vlf-gtt3 8 a 
(08 (a) #ff§) ^ffiWrjfeJ^fltmMXtteJlfe* 
Wf4M«lM6, M7<fcJEcoT«ffi , i"£. tt*5, ^X 
^5 7©JHia»CCtt. ?S?SM6. M7<D«?fft^f3-¥>^ 
X;l/5 7<0^ae*D»«rB5±rSfe«t>CC > M^-tfN i - 

B7 3*sS^e>tiS. 
[008 9]il 1 CCfeC^r , ^ 9 FffiSS>JI9ig84 7 

^9 F5 2*fflrtIsHg3'!f^a^e-^7 4i 4 
F 5 2 *«jt3lE*fiI Y tWfttttSi 0 CCg«>[EliS5£# 
SiS^r-^ 7 6 F 5 2 ^ISfiXiTO 

•fcBH0CcattEMES-&*r j e-*7 7i. 
^x? F-^-y F5 2*±T*ft'v3HW*S**Z* 
-^7 8im^ 

[0 09 0 )^10 CC^L/cS«fir^$iJ®^S4 8 
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SI lfc::b<,>-c, -7lf-St*3 8 a£«Kt!-&T— 
9<t, -e(Dx-^U7 9£^Efl0(Dcfc5CtffirtEifc2i± 
£0*-*8 1 iHT^>, £/c. 0 1 OCC^Lfc££ 
SfgS^a4 9te, Si 1 K^-r^te. *^S^iX 

[ 0 0 9 1 ] S 1 0 Wl7nb/c^J^2lga^g5 1 

tt. SI ICCiS-Ti^CC. W^*fflY^tt#**/-f F 10 

[0 09 2] *8 3**^^8 6 rtCCbi,»T^ 

h^mmzfth 'j~t*-*«:, 

;i/^fi#ccJ:orttl*l4©@IEftaWJI9*fll«B«:tf 5 c 
<fc#rtN X^^^8 3CC3E^Sti^-y F5 

2 (D^S^fPjX±<DffiB^T*-^;l/ 7 9 <D»b£SQ5f|fi! 
Y±<Dffia«4W»JfflCC«KBl"C*S. ^F5 2 20 

«rai6ciE6tir. *^-#*-**flH>fc7*-F<rc** 

[0 09 3] SI 0CCjnLfc*«fl9&Sge5 3«, vtf 
-Jit* 3 8 a^riR^-r^S«iR^SP8 7 <k. Ttf-»t# 

3 8 a*ttasr*a#5P hS 8<h£W*r£ 0 P#9F8 

8«. j*, «&®^<bi^/ctaaa&ca5CPti-2>s-&8 9 
s^8 9cc*furs^»-rs»K«i9 i<t, j?r 

N9 1 4 Itifif i» 1 7 - A9 2 i 4 S17 30 
-A9 2{C#LT@K"r**2 7--A9 3 S27- 
A9 3<D**Tffi«:RW6tlfc»»/^ » F 9 4i^WT 
£o MM 7 F9 4tt«MR5WfcJ:-9rv-!f-«5t3 
8a«ftt^, 

[0 0 9 4] HlOtcbOT. ±j££ffift&S4 9 0c£ 

oriBttstir^«»tt-r*-r>^^* * fs 

2(D«l^T-C^>orgiJ^liiij^g5 1 <D—j5<D&&m 
CC, *tvb:>^1106R^U-->^I10 

7 3&qaisn*. *fc. »#©ttfi«cm^?p i o 8 
v f 5 2 *^TSfc«>©iarc i 

08B-f>^*? F^* F5 2F*3<D<I*<Dy;OU5 7 

h-.^ F5 23W«»tt»K:*Si#«:yX;i/ 
[ 0 0 9 5 ] ^ v F 5 2<£>iffi£K:te:, -e<D^ * F 5 2 t 

— {*cc»«i-r*K«r^?r fb*^7 i i i #ers*i 

Cc3a#StifcS««*y^ 1 1 2*«^tf-K«3 8a* 50 
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[0 096)01 0 5C^L/cn> Fn-;l/gI5 4« % 
yn-fe^*4:iRSU/c3>trA-^*{*«9 6<!:, A^J 
glibt©^^- F9 It. I/T^iiUTOCR 
T (Cathode Ray Tube) t A^VA 9 8 <t£Wt*£o 
JdB^n-feyirw:, HI 5«c5rTJ:3«:, iS^S^f 
5CPU (Central Processinq Unit) 99i k S«S 

**Ett**^*yrft*>^tt«iBBBai{*i o 1 

[0 09 7 ] SlOCC^L/c^? Ptt0HW14 7 i 

Sfitis*fl3psa4 8 . £&nhkrb4 9 % mesh 

«J^a5 1 % *LX. VS2to<DESM*7 1 (S 
14(b) «H) *i8Brr*^ ? FfRMBB 1 0 2 CDS 
si7icfci>T, AHi*-f>*-7*-* 1 o 

3R^U 1 0 4*/hLrCPU9 9CCSiK$tiS, 4 
fc. SSAI3RS5 3. A^M9 7. fwX?"U>f9 
8, ^';-->^8S10 7Riy+t 

1 0 3S^^ 1 0 4«r^rU-CCPU9 9CCgSRSti 

[0 0 9 8 ] 1 0 1 li, RAM (Random Access 

Memory) , ROM (Read Only Memory) f i^o/c^i 

WHAT**)* ^>^>?x^gI46(D 
ttft<D»J»l*«#Ei£ Sh^P^7AV7F *EtW 
SEtt««^ SI UC;fett4£j6S^fiX^<Z>X7-f 
#8 3CD^^S^aaR^J^^Y^CDvif-S« 

3 8a©»j**w»«*Etrr4fca>©eis««^ c 

PU 9 9 (Dtc&XDV — & X- VT^rlytf? 'J7r^f 

[0 09 9] 4^«ttOttASS<D»jt^. 
^^JflWBBKB. SI l©*S««»«tI 
1P32 S^fetifffillP 3 3 CDM7?7 -C >f>^^x 

[oioo] &»&mmf$Lxmp 3 3v&m$txz 

J>2V>x v FJSK4 6«:fl|iL6nSia 1 5CD^^:»; 1 

AV7Fi, s 4 <D#M-r 4e*ssH^j*»»r s r . 

G, B&f&tiMT-Zt, R, G. BOftttaecSfttf 
Wflf-^^iBtt$n^ B CCDR. G. BW^S^ 

8 a ±o*«ttai ©Bar j»e-r * ci^rt^ 

[0101] fiSKMBJMO-f >»^x? h^a46JC 
MT^CPU9 9i3:, R, G. B^aB^-^SC/ 
R, G. BWlif-d?«:I^>r. ^^F5 20ijt 



(12) 

21 

[0102] ffcfr. 3feSS*^fiSXgP 3 

v hiig4 6cct§;te>tt5@ i 5©y*i> 

1 0 1«C«, fe^0fi£XgP3 3-Cffiffl3txS^>^ 
^ hgg4 6©*§££I5|««C. #SS*KJE5/£©£& 
©^JHSr&Sfl-rS^a^AV:? hi. 04©$g-f£ 

R, G. B©&{£g«:£fe*m*<fc'©< 6^€»S-C«W& 10 
TS^S^-TSR, G. B tt^fi^-^tfietSSn 
■5. 

[01031I15OCPU99S, •) 1 0 1 F*i«: 
settiSti/c^a^Av? hccSEor. ^1f-S*t3 8 
a ©tf©f£fi§K > * . &*> tsftSS-HgtmX 

si 0 8 (si o#fi§) ^fflu/tasa'Js^iiMf 5/c 20 
[0104] fiSis«»aj48$u<»fa-rntf. ^ 

? F 5 2 £*SiIi©;rc&©*7JJW{±g^-fe » •£/<:&©« 

BHttttHft*fli& . ^ » k 5 2 *^^*rfi]x^Hif^ 

®jlJgT^a^S&3-t*S/c*©$l]eiI?:?Sgt-r.S£^$l| 
WJUW5&. -7lf-Stt3 8a*SJ^2^[SjY^BFfS© 

St^SiSi. fit, ^9 F5 2[*KDffl&<DSZ)\>5 7<D 30 

[0105]ftfc. *jtN0gtt-ctt. ±E©#«I&*C 

PU9 9tIl>TV7 hWKHItiCitClfc^ ± 
KO««tt36«C P U«ffll>icl,>WM)t?BBIC <t t>r 

[0106] JUT. ±fa»fiic*>6RSS^>d'i > x v 40 
g4 6©tbfM:01 6KSt7a-f t- h«:*-5C»-C 
■Mr*. 

[0107] cc.fc-smasiSAtc.fco-C'rvi' 

fel»Tl0JJHK5e#9lfT3*i4. Jifttttci*. Far- 
» h5 6 J f>BS«y&Slg5 3 J ?>3>ha-;U^g5 4^ 

[0108] iHGg« A 5 > jWSfefertlt* 

Uf •;7"S2tYES) . 01 1©^? h5 
6 5r^SigSf»^g4 9(CJ:-,tai 0O«^»l 0 50 
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8©fJr£t* ^S&^-a-C Uf»7'S3). 
6ttffi3tli-<>J'©**S J f-^ffl 0 8 
r* Uf?^S4) . -eur. 7©-( 
UH*tt«C6fe-li"C. §^X;l<5 7iC*fj&r&E**?-7 
l{CE|JJnir-5«EE*P9fi3^S (Xf,7S5). 

« Uf-^S6TYES) . Ka-f h 5 6££ 
>6S&i6£Sg4 9JcJ:o-C4";-->^gl 0 7©fS 
g-CigibStJ-t (^f 7 7-S7) . -£©i"J-->?3£ 
110 7(C<}:^-C-f>d'yivh^7 H52*i"J-- 
>yrs Uf-7 7*S8) . 
[0 110] ffifiSfiE*^ a>*4»4M;-.s.>*ir-f s 

O) . S>.6tHi-en^©Mffi*^70/tJS^«:{i. 
^S9K*l>t. HI 0«>SSmttttK5 3£fEtt<* 
#tvif-S#3 8 at?-^*79^fl8ft«. A« 
WCCB. S«iRSSP8 7rt©vif-S^3 8 a*ffl»/< 
v F9 4KJ:-9T«3I«8U *«C. MHH9 1. IB 1 
7-A9 2Rtffg2T-A9 3£&Sb$ttTvlf--gtDt 
3 8a*?'-?'JU7 9*r*j8U 3 e>«C^-:/JU7 9 

©jggT«c^«bi£WT&&{ig&«>t:'>8 o (01 i# 

P.) «C*J. f- X;U7 9±CC*JWS-vlf 

-««3 8a©{4gXU?rRi±f £5niR3IS?© 
^©CC«fcoT-7-»f-S*t3 8a*f-^7 9 6CBj£r 

[0111] 0 l 0©g«JB#>7 1 1 2«c«i:-3 
•c^tf-s«3 8 a zmmi, 01 l©0*-£ ' 

8 1 ©ffla«*IW«a*ffirH1Ea#ac ±KJ: 0 f 

3 8 aSM^'Ti Ut-^S 10). ^JC. 01 
0©^.^ Fffl*>7 1 1 1 CC«fc^-C^tf-Stt3 8a4 

SJS«:<fc-5-c8i3£o (7?^S li). -eor. 
^|gK)^g4 9SCfiiJ^S^a!)^g5 1 *Sl:«:ffa!j$ 
tT^-v F5 2 £!SiIiB8te{ag'^IJrf S (X^-srXS 
12). C©4#. ^-^F5 2«. 0 1 7 fC^T«fc ^ 
CC. f FSB5 0©^ XjI/5>J 5 8 ©5§S^T|fi] Z 

[0 1 1 2 ] 0 1 6©X5^ ^"S 1 2-C^-^ F5 2*5« 

iaea^figfcg^nsi. -e©^. ^f?7'si3t?x 
sn^. jM&mai. 01 i©i^SMiti^g4 9^fP 

libr t>V> *. v Y ^ -j F 5 2 #0 1 7 ©£j£S;£fa 

X'N-s©gg-eia!§iifi{cj£^aiju -?-©^«)Ef. % 

*>txZ>. 017 ( b ) (J^SttM^MXtife^^tt** 
Mtfi>*>? 1 4(CcfcoriE@i$*aSM^?att-r^*3^ 
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[01131017(a) CCfcC^r, K5 2^1f 
7 7"S14rYES) , *<D4ls>?is*v h^vh*52 

5) „ -eurse>ic. ks 2«, ai££iEtt£B5 

^as. \m<o^v KSP5occiii*r^yx;i/?ij 
5 8 (D i ^os^x^-ecD^m/c^ift-r^ Uf 

Oii^r^nr, */cfe^fi6X«sgii7» io 

JS3ftTl>&l>^K7^tMl 6X«fe^f 1 7*» 

/asn* Uf-^s 13), 

[0 114] ttfc, Xif^S 1 5<Dfm&tt£«ttU 
^£j6S*Cttc>. -e<D£^S*ic-f >?-?rj:t>%ytJx 

[0 115] J&LbDiSft^* F5 2«c±4*SftHai 
6X«feS£?gl 7©«Hff**s^1f-»5t3 8 a<D±M 
«CC*tL"CST-r-Si Uf^S.17tYES) t X 

^SCCcfcor, «iaa©vlf^»tt3 8 aJW^S^SEffl 

ftStittfeMR*) (Xf^'S19tNO) k 

[0116] *^-*frh rtmmT com^tf $>*>t 30 

(Xf^S19tYES) , CPU 9 91*01 OK** 
^X^v K52^t7f>^gl 0§<Dm*Xmk 
LT, <e<D+ + 9 f>^gll 0 6{Ccfcor^*; K5 2 

1 6(,cr>\<>X<D^2-~>?Xte&&^l 7Ko(,*T<E> 

/s£~->y#**7-f £0 coaw, h7©x«p3«: 

[0117] «JdSMHOfcJ:5«c. 

Mi 6#w>*^* 9 h&Ki:^T^/&£ft&(Ere, M 

KKB«i«rt«C*5C^T*S«Bll 6<Dflt»*SMfcS*S 

ia*# 5 0 K«±o%!Kaa«« <t . xxx&fi 5 0 % 
»**ftie*i 6<r4«cine3&><iiiBr*, ^<d*sj^ si 
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[01181H13B. H12 (b) CC^T^? KSB5 
0<D3fc^J£^LT HI 2 (b) tti^Lfc^? K 
SB5 OCCfcOTte. SX)W15 s^^^^x^mo 
x i ^j/c^is^e>n/co cticc^r. 0 i 3^^^ 

v FS5 or«-/x^j5 8^£^^ix«:KLr^ 
»W. **ife^s§"C«2mt-t6nrc^ e 

955 0£8H>ftfcJ!, 0 1 2 (a) * 'J vVh 5#X 
*fil^jfe«-r4i*CC k ^(D£j£2^XCC&/U:2 
»D/X;l/5 7tCcfcor^>^^:ti:U5-C#^(D'C. t£S 

[oii9iai 8te*5tm(£&zmE&m<D$k&ft 
7 YJ^tiis^ "ii" VTr&x^—y -y ;u*<t 

( a ) $C*rTvif-~S1vt3 8 a±eca»0«a^'*^ 

[0120] g/c. lccjeas-r^ftte 

5>Jtr4Ci3^-C#4. #^-:7 1 1*B 

J&T£/ctf><DX*I«:. 09&tX*IP3 1-P34t^t 

iMzumxzz. *tc, ^tsuttm&aexmp 3 

fe$£Sfi£J?SX*IP3 3KfcC>rtt/frr*-f 9 h 

[oi2i]0 1 8^^sasjg«^^iawB»iR 

01 7ii:b?5*rti^e>^^J: ; 5CC. K 
5 2£-71f-ett3 8 atc«ri»9Hfl«"rft:*>^£j6 

-/X;b?lj5 8<DSaE*IfijZ*®J*3E*|filYCC*fLrftffi 
[0122] *«S6»SSO»SStCj:ti5i. PV5 

;U5 7©yXJHHf9^*^1f-»t*3 8 a±<D5tJ5M 

«c— as*ti«» ^x>ms8«ittS^AiYK:ni/r 

[01231019 (i^93(Cffi«iK«tBaMRBB^r 

llKs^sccfc^sHi 7-c^uytxgcc«>Lrtf*>n 
*7-7^;i/^sfitta5{c^ "i i" -c^-r*?^- 
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n*. ms (a) K*vr-7if-sf*3 ssL±«.m^(om 

[0 12 4] £tc. *?-y lCCJBJiJfr*fe^ 

xmztzmvzzo ztc MMi«siiP3 2&# 

[01251019 CC^-T|OS^Sg^3t©llffi0aS<!:S 10 

5 2*^if-»W3 8 aec»r**nwffi«-rtt*>%i* 
sea^atcK^/ci * * u ? ^ s 5 <d±»«@m 

355 0 3^ffli<rCCB«^a*rDlYCC*tUrftl$a"C<W4'r& 

c£*c*o, s^xji/5»J5 8©saE»rsiz^Bl^a£^rifii 

[0126] 2HI«»«M>flteS«cj:titf, *-/XjI^J5 
;U5 1 (OsXM&Vv -Wti2>% a±<D*KS* 

fc, #Hiw&«T?a:ig 1 8 <d * ^ cc* + y * 5 5 <o£ 

SW3 8 a«:ita^Xjl/5 7#>6S&®^X>M/5 30 

7*r<DH68fewai 8<o»^«:Jt^Taio</bS<r 
*tia. x*^i^©3E*ao«FiHi*jaffl{k-c**. 

[0127] ( teSKDS 2 »0») H 5 ROl 6 

Ktm*ifiiBUKri9>o< OiWI, 0 40 

[ 0 12 8] CO* 9 ttjfeSMI 1 6 OffJtttCftxT % 
02OCC^T*5Ct, SJtJEWBllOJBtt****^* 

*Ms&-cm<mk, Witt i o o m cx 1 #bl east* 

*c<fcfc:*-oT:|©i-e££. c©J:5a*«*«:J:*IE 
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[ o 12 9] co* 9 *c#ss*M l 6 *KffiS»«ecjg 
« v @2 occ^-f *^cc, l 4«:*oTffl£*i£ 

S£^tt;m^L<T£C<>:#r#. H*S 
[0 13 0] «c*5. 44ttt»B4>«ft4K 06 (b) <D 

£c<fc&r#£o a*, B2 0cc;tec>"C H5cd»s^ 
zti h <omt<Dwm ttaer * c t cc -r £ . 

[0131] («?M0JtraB) B21B. **98 

7nLTt^ 0 C(D«SIMI1 2 0B. «SKBCC*-> 
r«fi!E3ti^a*»l 2 1 7>ftl22i, *fc: 
-*7l23£. +-X^-^8124i. -7^p*> 
1 2 5it*T*. l/t(DlB B BSI 12 1IJ. 

Wittf, i 1 K^l/cffigl 1 ^t^r»t6. 
[ 0 1 3 2 ] M 2 2 ». ^IMBte^^f-aS©— wr 
$>^KB#ft<D— UliMiiri^o coimtfl 3 
Ote3bSS<fcOT«fl$811 3 l^fltisO, COSE 

i3ut s i «i7Ru/c«asiH i %m 

[0133]i23B, *IMBK:«*«*WK>— «"C 

(DasawffiBass* 1 4 o«, y-K^n-fe 

■C^>-5> 0 CCCC^«ffS1t«»Hni4 0tX. 
a 1 4 2 <h , Lr<OjK JI«JB 1 4 3 <L£Wt- 

*0, K 1 4 2%lL/tAA$n/ctl«^ * 

<mmcm^< Mmtf^omwrnm^m^ 1 4 3 
[0134] (-eoffecDHis^jg) uir^UMi 

cD©Hrtra^ tern?* ^>o 

[0135] eLbOKW-Cttfil^iLrR. 
G. B&m^tcifi* R, G. BtcPg^^n^C<b«a 
<. «^L«C (^>T>) . M (v-fef>£) . Y ('fxp 

R, G, B<Dft*aR*t»«:ftiLr. C. M. Y©fe€f 
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CO 1 3 6 ] *fc, a±CcKWU*dOBI5»'Ctt. 0 1 
2^C^-r<£5&C^>*^* ? h^v F5 2<D*ic6{i 
(D^? FSB5 0£^W/c#. F»5 0<D»ttJ:D*!> 

[0137] S/c, 08(a) SO* (b) tC^Lfcftfe 
J&JBTtt* vlf-S»3 8 8i&Z?3 8 b©4>«C«S5U<Z> 

jjkLtc^ vif-S«3 8a^3 8b<D*{Cl^JcD?S 
ft^<*iU»JS««3 a#s^3ftS»^fct>*ffe9I*ja 
Sfc. vif-»«3 8aa^3 8bi«H!H 
3<DXte-e*i<fc 0 Q/Jv£l> 1 ffl<DSRfi>** 
iWB«E««3 aM3 b/c##^<Dv-tf~S# 3 8aS 
3 8 b©*{CtSSSn4»^«:fe**9i*affl"C* 

[0 13 8] 0 1 ICtiSO/of >*i> 

|*M»S*r»t3 8a*£36«U I»3 8a^l 

0^9 F5 2CC<fco-CS*t3 8 a*Blj£2T*C<fcK:l, 
CtiiteittC. S«3 8 a(DY*fiJ^<D»ttCCj: 
oti*$*»fl. F5 2<DX*I$I^<D^acCj: 

[0139]*fc, ±iSBS»fc«rtt* ff«R-W>»* 
[0141] 

CHlEOlBWIttlWB] 

[02] 0icc^4 1 - i»{cfie^r«ais*(OKffi 

[03] 0 l«c*5t»T^HlD"CiS , rSP»*ffi^:Lr^r 
[04] *^-7-/JW^CCte^4«R«H<Da*fe«(DiB 
[05] tr?~y 4 Jl2<D--m<Dimm : 8!Lft<DftM&7K 
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L. ( a ) «KHfK«<OJS**Iol©Kffiia > ( b ) tt¥ 
®0 % ( c) «EHi^cD^^<DK®0^L/ri^ 

[06] 36SWWD«J»*8H3e-r**ffi*KW"r*fc«> 
CD0-C^> 0 % ( a ) \tt&&<Dm&k<D-'W*:^ L % 
(b) «*<D«l3e*CCj:^r»6n4T»IS*«aW«: 

[0 7] ^^iC^4«B S a ^C0^^ffiCD--*SS^^ 

^-rxna-cifc*. 
10 [0 8 ] 0 7 (Dgyg^iio— xire»6*i4^ir-S« 
*«isaj«:*'r¥ffiiar**. 
[09] mi (om&fi&to— iir*s^7-7 * a* 

[0io] H9«c*r»ji*ffi©— xarfflc»6*i*-f 

[0 1 1 ] 0 1 o©8i©iSB*ii£*itstaaB 

[01 2] 01 o<omsrcm^hti^y 

iSWO>f>^^x ? h^y b'dcm^htl^y FSB 
[014] F<D^? F«©rta5«ifi J S:*"r0r*r> 

r . ( a ) te-mimmmzmu. < b ) » < a > <d 

[0 1 5 ] 0 1 0CD-f>^5/* v HHWCfliC>6*l£* 
- [0 1 6 ] 0 1 5 <D#JfflJ3RCc «fc -> rUtTS ti ZmffloM 
30 [017] ^iR(Cfl(&«JUeK0H9^£0£SXS 

[018] *»WCC«4«JB«{B©«S#ttOiSXS 

[019] MRK«ijUMOHi^±ClI 

SKXa*8KWCC*TTfflH"C*4. 
[02 0] #5 -7 ^;U^<D3 6iCfficD— WcDlia^gP 
40 #©*ii*5*U ( a ) BIOIMttOM^OKil 
0, ( b ) te¥ffi0. ( c ) ttKH«iSOfi**fiI©K 
S0*^L/'CC^o 
[02 1] ^M6C«i*^««(D-iafc»»**-r» 

ta0r&& o 

[022] *»wcc«**^«s<o»a«j»Bi«*s«-r 

[02 3] *«IHCC«S»T-«S<03 €>CCffi©^«0g« 

50 1 ^B B a^g 
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